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ORDNANCE MAINTENANCE — HYDRA MATIC TRANSMISSION AND PROPELLER SHAFTS FOR 
LIGHT TANKS M5, M5A1, AND 75-MM HOWITZER MOTOR CARRIAGE M8 

Section I 

INTRODUCTION 



Paragraph 



Purpose and scope 1 

Description of vehicles 2 

References 3 



1. PURPOSE AND SCOPE. 

a. Technical Manual No. 9-1727C is published for the information 
and guidance of all ordnance personnel charged with maintenance and 
overhauling the Light Tanks M5, M5A1, and 75-mm Howitzer Motor 
Carriage M8. 

b. Technical Manual No. 9-1727C covers the Light Tanks M5, 
M5A1, and 75-mm Howitzer Motor Carriage M8. It includes complete 
maintenance information on the Hydra-Matic transmissions and pro- 
peller shafts. The other technical manuals covering these vehicles are 
listed in section IV. 

2. DESCRIPTION OF VEHICLES. 

a. The Light Tank M5 (fig. 1) is an armored, full-tracklaying com-, 
bat vehicle carrying a crew of 4 men. It is powered by 2 liquid-cooled, 
90-degree, V-type, 8-cylinder Cadillac engines located in the engine 
compartment in the rear of the hull. Power is transmitted to the final 
drives and tracks through 2 Hydra-Matic transmissions, 2 propeller 
shafts, a 2-speed, step-down transfer unit, and the controlled differential 
(fig. 3). This same description applies to the Light Tank M5A1. 

' ■ . ov x , 

b. The Motor Carriage 2) is an armored, full-tracklaying, 

self-propelled mount for a 7 5 -mrh^ howitzer. It carries a crew of 4 men. 
It is powered by M the\ same engines, transmissions, and power train as 
the Light Tanks M5 and 'M5A1. V 

f \ (( v. V 

3. REFERENCES. s v 

a. Section IV^ of , this ^V^hime lists all technical manuals, standard 
nomenclature lists; and o&ier publications relative to the materiel de- 
scribed herein. ' 
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Figure 2 — Motor Carriage M8 — - Right Front View 
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Figure 4 — Light Tank M 5 — Right Rear View 
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Section II 

HYDRA-MATIC TRANSMISSION 

Paragraph 

Description 4 

Operation 5 

Tabulated data and specifications 6 

Allocation of maintenance duties by echelons 7 

Inspection in vehicle : 8 

Trouble shooting 9 

Service in vehicle 10 

Replacement of components with transmission in the vehicle. . 11 

Transmission removal from vehicle 12 

Transmission disassembly 13 

Inspection and repair of disassembled transmission 14 

Disassembly, inspection, and assembly of 

transmission control units 15 

Assembly of transmission and transmission control unit installation 16 

Transmission installation in vehicle . 17 

Limits and tolerances 18 

Torque tightnesses 19 

Special tools 20 

Preparation for extreme conditions 21 

Packing, shipping, and storage 22 



4. DESCRIPTION. 

a. The Hydra-Matic transmission consists of the following power 
transmitting units, listed in the order in which they transmit the drive: 
the flywheel cover; the front planetary unit, consisting of single reduc- 
tion planetary gears; the fluid coupling or torus members; the rear 
planetary unit, comprising compound reduction planetary gears; and 
the reverse unit. The last two units are connected to the output shaft. 

b. The fluid coupling of the Hydra-Matic transmission, which re- 
places the conventional clutch, is composed of two torus members, each 
splined to an independent shaft (fig. 8). One member is known as the 
“driving” member; the other as the “driven” member. Both members 
are identical in construction except for the hubs, which serve to attach 
the members to their respective shafts. 

( 1 ) Rotation of the driving torus member creates centrifugal forces 
in the fluid contained in this member, and accordingly the fluid tends 
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Figure 5 — Hydra-Mafic Transmission , Left Side 

to flow radially outward, this tendency increasing very rapidly as the 
rotating speed increases. As the fluid is forced to the outer part of the 
driving torus, it crosses over to the driven torus member, and sets up 
a driving force in the driven member which causes it to rotate at nearly 
the same speed as the driving member (figs. 9 and 10). 

c. The planetary units each consist of three planet gears meshed 
between a sun gear and an internal gear, one of which is integral with 
a drum which can be held from rotating by a band. The band is re- 
leased or applied by a “servo” mechanism, which is simply a double- 
acting piston and cylinder operated by oil and spring pressure. The 
front and rear planetary units also incorporate a friction drive or mul- 
tiple disk clutch, which is applied by oil pressure and released by 
springs. The pressure lines are so arranged that the clutch is released 
when the band is applied and the clutch is applied when the band is 
released. In either unit, when the band is applied and the clutch re- 
leased, either the center gear or the internal gear is held stationary, 
the planet gears “walk around” the driving gear at reduced speed, and 
the unit is in reduction (fig. 11). When the band is released and the 
clutch engaged, however, the entire assembly is locked together and 
rotates as a unit (fig. 12). 

d. In addition to the power transmitting parts, there are the hy- 
draulic control units, including two oil pumps, a governor and various 
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RA PD 9195 



Figure 6 — Hydra-Mafic Transmission f Right Side 

control valves, and the servos that operate the front and rear clutches 
and bands (fig. 19). 

5. OPERATION. 

a. In the following description, steps b through g trace the flow of 
power through the transmission in the various gear ratios. The factors 
which cause the unit to change ratios and the mechanism which con- 
trols these changes are covered in steps h through q. 

b. Neutral. In neutral, with the engine running, there is no oil 
pressure to the front servo or to either of the clutches. The front unit 
brake band is held in the released position by the release spring in the 
front servo. Oil pressure is directed to the rear servo, however, where 
it releases the rear brake band. Since both brake bands and both 
clutches are free, no drive can be taken through the transmission. 

c. First Speed (fig. 14). 

( 1 ) When the control lever is moved into either the “DR” or “LO” 
range, the transmission shifts to first speed. The front unit brake band 
is applied by oil pressure to the front servo, and the rear unit brake 
band is applied by oil and spring pressure in the rear servo. 

(2) Since the front band is applied, the front drum and the front 
sun gear are held stationary. Rotation of the internal driving gear 
causes the front planet gears to “walk around” the sun gear at a reduced 
speed of 1.44 to 1 gear ratio. The carrier for the planet gears is keyed 
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Figure 7 — Hydra-Mafic Transmission , Cross Section 
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Legend for Figure 7 — Hydra-Mafic Transmission — Cross Section 
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Figure 10 — Fluid Coupling, Schematic Cross Section 




Figure 1 1 — Planetary Unit in Reduction 
13 










Figure 13 — Transmission in Neutral 
14 









TM 9-1727C 

5 

HYDRA'MATIC TRANSMISSION 




Figure 14 — Transmission in First Speed 

to the intermediate shaft which carries the driving (rear) torus mem- 
ber at its forward end. 

(3) The power is then transferred from the rear or driving torus 
member to the front or driven torus member, which is splined to the 
main shaft that extends back to the two sun gears of the rear planetary 
unit. 

(4) Since the rear brake band is applied, the rear drum is locked 
and the first rear internal gear is held stationary; consequently, rota- 
tion of the first sun gear forces the first set of planet gears to walk 
around with the sun gear, but at a further reduction. Inasmuch as the 
carrier for these planet gears is integral with the internal gear of the 
second rear planetary, the rotation of this internal gear at a speed 
lower than that of the second sun gear causes the planet gears of the 
second planetary to rotate at an intermediate reduction of 2.26 to 1 
in the rear unit. The total gear reduction of the transmission in first 
speed is thus 3.26 to 1. 

d. Second Speed (fig. 15). 

(1) When the speed of the vehicle is increased sufficiently for the 
change to second to be made, the brake band for the front unit is 
released and the clutch in the front unit is engaged. The rear unit 
is unchanged, staying in reduction. 

15 
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Figure IS — Transmission in Second Speed 

(2) As in first speed, the power flows to the internal gear of the 
front unit, but since the front clutch is engaged, all parts of the front 
unit are locked together and the intermediate shaft rotates at the 
sarfte speed as the internal gear. The power then flows through the 
fluid coupling, back through the main shaft, and through the compound 
reduction gearing of the rear unit to the transmission output shaft for 
a 2.26 to 1 total reduction. 

e. Third Speed (fig. 16). 

( 1 ) When the transmission changes into third speed, the front band 
is applied; the front clutch is released; the rear band is released; and 
the rear clutch is applied. 

(2) The power then flows through the front unit planetary system 
exactly as in first speed, providing a 1.44 to 1 reduction. Since the 
rear planetary system is now locked by the rear clutch, it not only 
rotates as a unit, but also has a direct mechanical connection through 
the intermediate shaft to the planet gear carrier in the front unit as 
well as the connection through the fluid coupling. 

(3) Because of this arrangement, the power delivered to the front 
planet gear carrier divides along the intermediate shaft. Approximately 
60 percent of the power flows back through the locked rear unit, while 

16 





Figure 16 — Transmission in Third Speed 




Figure 17 — Transmission in Fourth Speed 
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Figure 18 — Transmission in Reverse 

the remaining 40 percent flows forward through the fluid coupling 
and back through the main shaft with its integral rear unit sun gears. 

f. Fourth Speed (fig. 17). When the change into fourth speed is 
made, the front band is released and the front clutch is engaged. Thus, 
both the front and the rear planetary units are locked, and direct drive 
results. The front unit planet gear carrier revolves at engine speed, 
and delivers its power to the intermediate shaft. There the power 
divides (as for third speed) and is delivered to the output shaft with- 
out reduction. 

g. Reverse (fig. 18). 

(1) When the transmission control lever is moved into reverse, two 
things occur: first, the reverse anchor is moved into engagement with 
the external teeth of the reverse planetary unit internal gear; second, 
the oil control valves are moved so that the front unit band is applied 
and the front clutch released, and both the rear unit brake band and 
clutch are released. 

(2) The power flows through the front planetary unit and the fluid 
coupling exactly the same as in first speed. The internal gears of the 
rear unit, however, are not held stationary either by the band or locked 
by the clutch; consequently, they are free either to rotate with the sun 
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A — SERVO AND OIL PUMP, ASSEMBLY 
B — PIPE 
C — PIPE 

D — BAND, ASSEMBLY 
E— SCREW 
F — NUT 
G — NUT 
H — SCREW 
J — BAND, ASSEMBLY 
K — GUIDE 
L — SPRING 
M — PIPE 

N — SERVO, ASSEMBLY 
O — PIPE, ASSEMBLY 
P — PUMP, ASSEMBLY 
R— SCREW 
S — WASHER 
T — GASKET 
U — PIPE, ASSEMBLY 
V — SEAL 



W — SCREW 

X — SPRING 

Y — SPRING 

2 — ANCHOR 

AA — ROLLER 

BB — BRACKET, ASSEMBLY 

CC — PLUNGER 

DD — SEAT 

EE — WASHER 

FF — SCREW 

GG — SCREW 

HH — WASHER 

JJ— VALVE, ASSEMBLY 

KK — PIPE 

LL — WASHER 

MM — SCREW 

NN— SCREW 

OO — WASHER 

PP — GASKET 

RR— RETAINER 

RA PD 56431 
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Figure 20 — Diagram of Oil Pumps 
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Figure 21 — Cross Section of Governor 

gears or to reverse their direction of rotation and “walk” backwards 
around the sun gear. The first rear unit internal gear rotates with the 
reverse unit sun gear, and the second rear unit planet set rotates with 
the reverse planetary. The reverse internal gear meanwhile is locked 
by the reverse anchor and it compels the reverse planetary to rotate 
backwards, providing the output shaft with reverse rotation. 

h. Hydraulic Control System. The timing of the changes in gear 
ratios, either upshifting or downshifting, is the function of the hydraulic 
control system, which basically is a system of valves carefully balanced 
to provide a precise relationship between the momentum of the vehicle 
and the performance demands of the driver as expressed by the pres- 

21 
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sure on the accelerator. The hydraulic control system consists of two 
interconnected oil pumps, an oil pressure regulator valve mechanism, 
a centrifugal governor, a control valve body containing regulator and 
shift valves, and the necessary connecting passages. 

i. Oil Pumps. The front oil pump, which is driven by the engine, 
begins to build up pressure as soon as the engine is started. When this 
pressure exceeds a predetermined amount, the oil pressure regulator 
valve is moved off its seat, allowing oil to flow to the valve body, fluid 
coupling, and the lubricating system. As the vehicle moves forward, 
the rear pump, which is driven by the transmission output shaft, begins 
to operate and build up pressure. When this pressure exceeds that of 
the front pump, a shuttle valve, connecting the output of the rear pump 
to the front pump, opens, allowing the oil pressure to flow to the valve 
body. The front pump, however, continues to supply oil pressure to the 
fluid coupling and the lubricating system (fig. 20). 

j. Governor. The governor, which is mounted on the rear oil pump 
and therefore operates only when the vehicle is moving, is of the com- 
pound type; that is, it has two valves of different operating char- 
acteristics through which metered oil pressures flow to the valve body. 
When the vehicle is standing or moving very slowly, oil pressure from 
the pumps keeps the governor valves closed. As vehicle speeds in- 
crease, however, centrifugal force moves the governor weights outward, 
and the oil pressure is directed around the governor valves to the shift 
valves (figs. 21 and 22). 

k. Oil Flow, Neutral. When the vehicle is standing and the engine 
is not running, the front band is released and the rear band applied 
regardless of the position of the control lever. The front band is ap- 
plied and released by oil pressure and is held off the drum in neutral 
by a light retracting spring. The rear band is applied by both spring 
and oil pressure and released by oil pressure. When the engine is 
running and the control lever is in neutral, the front band is still re- 
leased, but oil pressure from the front oil pump also releases the 
rear band. 

l. High Range, First Speed. 

(1) When the control lever is moved from the neutral to the “DR” 
position, it relocates the manual valve in the main valve body so that 
oil pressure is directed to the front servo to apply the front band. At 
the same time, the oil pressure to the release section of the rear servo 
is shut off and the rear band is applied by spring pressure. 
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r Oil Pressure to Band 

Release and Clutch Apply 




Figure 22 — Opposing Forces on Shift Valve 

( 2 ) The vehicle is now ready to move forward in first speed when 
the throttle is opened. Since the governor is driven from the trans- 
mission driven shaft, it starts to rotate as soon as the vehicle moves 
forward. The governor oil pressure, which varies according to the 
vehicle speed, is applied to one end of the shift valves and a fixed 
spring pressure and oil pressure, which is increased or decreased by 
depressing or releasing the accelerator, is applied to the opposite end 
(fig. 22). 

m. Shifting from First to Second. When the vehicle gains suf- 
ficient momentum in first speed that the force exerted by the governor 
pressure on the first and second shift valve exceeds that exerted both 
by the throttle valve pressure and the fixed spring pressure on the 
opposite end, the valve will shift. When the valve shifts, oil pressure 
from the pumps is directed to the front servo to release the front unit 
brake band, and at the same time oil pressure is admitted to the front 
unit clutch pistons to apply the front unit clutch. This shifts the trans- 
mission from first to second speed (figs. 22, 14, and 15). 

n. Shifting from Second to Third. As the vehicle speed in- 
creases in second, the governor weights travel outward further until 
the governor pressure acting against the second and third shift valve 
becomes great enough to overcome the spring pressure and the throttle 
pressure on the opposite end of the valve. When this occurs the valve 
shifts, and pump pressure is directed to release the rear unit brake 
band and to apply the rear unit clutch. At the same time, the front 
unit brake band is reapplied and the front unit clutch is released 
(fig. 16). 

o. Shifting from Third to Fourth. As the speed is further in- 
creased, the governor pressure becomes great enough to shift the third 
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and fourth shift valve against spring and throttle pressure. When this 
valve shifts, the front unit brake band is again released and the front 
clutch applied, so that both the front and rear planetary units are 
locked and the vehicle is in direct drive (fig. 17). 

p. Downshifting. 

(1) When speed is decreasing, as when the vehicle is being brought 
to a stop, the governor pressure decreases until it is no longer able to 
hold the shift valves against spring pressure, and the shift valves move 
back, one at a time, causing the transmission to downshift. 

(2) When the driver wishes to downshift from fourth to third for 
rapid acceleration, he presses the accelerator all the way down. The 
throttle valve then opens a separate oil passage that directs additional 
oil pressure to the third and fourth shift valve in opposition to governor 
pressure, and the transmission downshifts, providing the speed of the 
vehicle is not too high. 

q. Low Range. Moving the manual control lever into the “LO” 
position applies additional pressure to the first and second regulator 
plug and full pump pressure against the second and third shift valve; 
consequently, the shift from first to second occurs at a higher speed for 
a given throttle opening in “LO” than in “DR.” The governor pressure 
never can overcome the combined spring and oil pump pressure on 
the second and third shift valve, so the transmission never shifts into 
third gear. 

r. Oil Flow Reverse. With the manual control valve in the reverse 
position, the governor input pressure is completely cut off, and in ad- 
dition, oil pressure is directed to the rear servo to release the rear 
band. With no governor pressure available to shift the valves, the trans- 
mission will remain in reverse until the control lever is moved. 

6. TABULATED DATA AND SPECIFICATIONS. 

a. The following specifications are for one transmission only and 
apply to either the right- or left-hand unit unless otherwise noted. 



b. Tabulated Data. 

Clutch Fluid coupling 

Number of speeds forward 4 

Number of speeds reverse 1 

First speed gear ratio ' 3.26 to 1 

Second speed gear ratio 2.26 to 1 

Third speed gear ratio 1.44 to l 
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Fourth speed gear ratio 1 to 1 

Reverse gear ratio 3.77 to 1 

Reduction gearing Planetary 



7. ALLOCATION OF MAINTENANCE DUTIES BY ECHELONS. 

a. Definitions. Echelons and words as used in this list of mainte- 
nance allocations are defined as follows: 



Second Echelon: Line organization regiments, battalions, companies, 
detachments, and separate companies (first and second echelons). 

Third Echelon: Ordnance light maintenance companies, ordnance 
medium maintenance companies, ordnance divisional maintenance 
battalions, and post ordnance shops. 

Fourth Echelon: Ordnance heavy maintenance companies and ser- 
vice command shops. 

Fifth Echelon: Ordnance base regiments, ordnance bases, arsenals, 
and manufacturers’ plants. 



Service (Includ- 
ing preventive 
maintenance) : 
Refer to AR 
850-15, para- 
graph 23 a (1) 
and (2). 

Replace: Refer 
to AR 850-15, 
paragraph 23 a 

(4). 

Repair: Refer to 
AR 850- 15, 
paragraph 23 a 
(3) and (5), in 
part. 



Rebuild: Refer to 
AR 850 - 15, 
paragraph 23 a 
( 5 ) , in part, 
and (6). 



Consists of servicing, cleaning, lubricating, tighten- 
ing bolts and nuts, and making external adjust- 
ments of subassemblies and controls. 



Consists of removing the part, subassembly, or 
assembly from the vehicles and replacing it 
with a new or reconditioned or rebuilt part, 
subassembly, or assembly, whichever the case 
may be. 

Consists of making repairs to, or replacement of 
the part, subassembly, or assembly that can be 
accomplished without completely disassembling 
the subassembly or assemblies, and does not re- 
quire heavy welding, or riveting, machining, fit- 
ting and/or alining or balancing. 

Consists of completely reconditioning and replac- 
ing in serviceable condition any unserviceable 
part, subassembly, or assembly of the vehicle, 
including welding, riveting, machining, fitting, 
alining, balancing, assembling, and testing. 
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ECHELONS 

ENGINE 2nd 3rd 4th 5th 

Bearing, transmission mainshaft, pilot — replace. . x 

Bearings, camshaft — replace E x 

Bearings, connecting rod — replace E E x 

Bearings, crankshaft, main — replace E E x 

Block, cylinder and crankcase assembly — rebuild 

(recondition) E x 

Carburetor — replace x 

Carburetor — repair x 

Carburetor — rebuild E x 

Chain, timing — replace * E x 

Crankshaft, flywheel and flywheel cover — replace 

(as a complete assembly) E x 

(NOTE: These parts must be balanced as a com- 
plete assembly). 

Eccentric, fuel pump drive — replace x 

^Engine transmission assembly — replace x 

Engine transmission assembly — repair E x 

Engine transmission assembly — rebuild E x 

Float and screen oil pump — replace E x 

Gage, oil pressure, unit — replace x 

Gaskets, cylinder head — replace x 

Gear, idler, distributor drive — replace E x 

Generator — replace x 

Generator — repair x 

Generator — rebuild x 

Heads, cylinder — replace E x 

Lifter assemblies, valve — replace E x 

Lifter assemblies, valve — repair E x 

Lifter assemblies, valve — rebuild E x 

Lines, oil, external — clean, repair and replace ... x 
Manifold, exhaust, intake and gaskets — replace. . E x 

Muffler, exhaust pipe, and gaskets — replace .... E x 

Pan, oil — clean and replace gaskets x 

Pins, piston — replace E E x 

Pistons — replace E E x 



:;: The second echelon is authorized to remove and reinstall engine transmission 
assemblies, transfer unit controlled differential assembly, and other items marked 
by asterisk. However, when it is necessary to replace an item marked by an asterisk 
with a new or rebuilt part, subassembly or unit assembly, the assembly marked 
by asterisk will not be removed from the vehicle by the second echelon until 
authorization is received from a higher echelon. 
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ECHELONS 

ENGINE — Cont'd 2nd 3rd 4fh 5th 

Pulley, crankshaft, fan, generator and water pump 

drive — replace E x 

Pump, oil — replace E x 

Pump, oil — repair E X 

Pump, oil — rebuild E x 

Pumps, fuel — replace X 

Pumps, fuel — repair ' X 

Pumps, fuel — rebuild X 

Rings, piston — replace E E X 

Rods, connecting — replace E E X 

Shaft, oil pump and distributor drive — replace . . EX 

Springs, valve — replace . E x 

Sprockets, timing — replace E E x 

Starter assembly — replace x 

Starter assembly — repair X 

Starter assembly — rebuild X 

Valve, guide, bushings — replace E E x 

Valve, plunger unit assembly — replace E X 

Valve, plunger unit assembly — repair E x 

Valves- — replace E X 

Valves — reface E E X- 

Valves, seat — reseat E E x 

Ventilator, crankcase and lines — service or replace X 

ENGINE COOLING SYSTEM 

Belts, generator, water pump, and fan — replace . . x 

Fan and hub assembly — replace E x 

Fan and hub assembly — rebuild E x 

Fan shroud assembly — replace X 

Fan shroud assembly — repair X 

Pump, water — replace X 

Pump, water — repair X 

Pump, water — rebuild X 

Radiator and connections — service (cleaning and 

flushing) and replace x 

Radiator assembly — repair (replace core and 

gaskets) E x 

Radiator core and/or assembly — rebuild E x 

Radiator thermostat — replace X 
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ECHELONS 

ELECTRICAL SYSTEM 2nd 3rd 4th 5th 

Apparatus box assembly (voltage and current 

regulator) — replace X 

Apparatus box assembly (voltage and current 

regulator) — adjust and repair X 

Apparatus box assembly (voltage and current 

regulator) — rebuild X 

Auxiliary generator — replace X 

Auxiliary generator — repair X 

Auxiliary generator — rebuild E X 

Battery — replace, recharge, and service X 

Battery — repair X 

Battery — rebuild ' E x 

Conduits and wiring, electrical — replace E x 

Conduits and wiring, electrical — repair E x 

Filters, electrical — replace X 

Filters, electrical — repair E x 

Lights, all — service and replace X 

Lights, all — rebuild e x 

Siren — replace x 

Siren — repair X 

Siren — rebuild X 

Switch, battery — replace X 

Switch, battery — repair X 

Switch, siren — replace x 

Switch, siren — repair X 

IGNITION (ELECTRICAL SYSTEM) 

Coil, ignition — replace x 

Condenser, distributor — replace x 

Distributor and cap assembly — replace x 

Distributor assembly — repair . X 

Distributor assembly — rebuild E x 

Distributor breaker points — replace x 

Plugs, spark — service and replace X 

Plugs, spark (2-piece) — repair X 

Wiring, ignition — replace X 

EXTINGUISHER, FIRE SYSTEM 

Extinguishers, fire — service and replace X 

Extinguishers, fire — repair and recharge, C02-type x 

Extinguishers, fire — rebuild E X 
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ECHELONS 

FINAL DRIVE 2nd 3rd 4th 5th 

Final drive assembly — replace X 

Final drive assembly — repair X 

Final drive assembly — rebuild E X 

Hub, sprocket — replace X 

Hub, sprocket — rebuild E X 

Sprockets — replace X 

Sprockets — rebuild E X 

FUEL SYSTEM 

Cleaner, air — service and replace X 

Cleaner, air — repair X 

Filter, fuel — service and replace X 

Filter, fuel — repair X 

Filter, fuel — rebuild X 

Lines, fuel — repair and replace X 

Tanks, fuel — clean or replace X 

Tanks, fuel — repair X 

HULL AND TURRET 

Covers, port and peep hole protectors — service or 

replace X 

Covers, port and peep hole protectors — repair ... X 

Doors, grilles and hood assemblies — replace X 

Doors, grilles and hood assemblies — rebuild E X 

Hull — rebuild E x 

Insulation — replace or repair X 

Lifting eyes — replace X 

Lifting hooks — replace X 

Mechanism, turret traversing — replace X 

Mechanism, turret traversing — repair X 

Mechanism, turret traversing — rebuild E X 

Pads — replace x 

Plate, armor— welding E X 

Plate, armor — replace E X 

Rollers, turret — adjust, service and replace X 

Rollers, turret — rebuild E X 

Safety belts — replace X 

Safety belts — repair X 

Seats — replace X 

Seats — repair . ♦ . X 
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ECHELONS 

HULL AND TURRET (FOR LIGHT TANKS M5 AND M5A1 ) 2nd 3rd 4th 5th 

Antiaircraft gun ring — service and replace X 

Antiaircraft gun ring — repair E x 

Antiaircraft gun ring — rebuild E X 

Covers, pistol port and peep hole protectors — 

repair E X 

Doors, grilles and hood assemblies — replace X 

Doors, grilles and hood assemblies — rebuild E X 

Hull — rebuild E X 

Lifting eyes — replace X 

Lifting hooks — replace X 

Mechanism, turret traversing — replace X 

Mechanism, turret traversing — repair X 

Mechanism, turret traversing — rebuild E X 

Pads — replace (antiaircraft gun ring) X 

Plate armor — welding E X 

Plate armor — replace E X 

Safety belts — replace X 

Safety belts — repair X 

Seats — replace X 

Seats — repair x 

Subfloor — replace x 

Subfloor — repair x 

Turret ring and gear assembly — replace E X 

Turret ring and gear assembly — rebuild E X 

HYDRA-MATIC TRANSMISSION 

Anchor, reverse — replace . . . .. X 

Bands — adjust X 

Bands — replace E X 

Body, control valve — replace v X 

Body, control valve — repair X 

Body, control valve — rebuild E X 

Linkage, throttle control — adjust or replace .... x 
Linkage, Hydra-Matic transmission — replace .... x 

Pan, oil, and cooler assembly — replace X 

Transmission assembly — replace X 

Transmission assembly — repair X 

Transmission assembly — rebuild E x 
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ECHELONS 

INSTRUMENTS AND GAGES 2nd 3rd 4th 5th 

Compass — replace X 

Compass — repair X 

Instruments and gages — service and replace .... X 

Instruments and gages — repair X 

Instruments and gages — rebuild E X 

MISCELLANEOUS 

Sheet metal, repair X 

Welding, light X 

Welding, medium . X 

Welding, heavy E X 

PROPELLER SHAFTS AND UNIVERSAL JOINTS 

Shaft, propeller assembly w/universal joints — 

replace x 

Shaft, propeller assembly w/universal joints — 

repair X 

Shaft, propeller assembly w/universal joints — 

rebuild e X 

SUSPENSION SYSTEM 

Axle, front and rear — replace X 

Axle, front and rear — rebuild E X 

Bearings and seals, bogie wheel and idlers — replace x 

Bogie components — replace X 

Bogie components — repair X 

Bogie components — rebuild E x 

Roller track, supporting w/bracket — replace .... X 

Roller track, supporting w/bracket — repair X 

Roller, track, supporting w/bracket — rebuild. ... EX 

Track — service and replace X 

Track — reverse (rubber type) X 

Wheels, bogie and idler — rebuild E x 

Wheel, bogie — replace X 

Wheel, bogie — repair and replace tire X 

Wheel, idler — replace X 

Wheel, idler — repair X 

TRANSFER UNIT AND CONTROLLED DIFFERENTIAL 

Bands, transfer unit, reduction — adjust X 

Bands, transfer unit, reduction — replace and reline E x 

Body, control valve — replace X 

Body, control valve — repair X 

Body, control valve — rebuild E x 



31 




TM 9-1727C 

7 

ORDNANCE MAINTENANCE — HYDRA-MATIC TRANSMISSION AND PROPELLER SHAFTS FOR 
LIGHT TANKS M5, M5A1, AND 75-MM HOWITZER MOTOR CARRIAGE M8 

ECHELONS 

TRANSFER UNIT AND CONTROLLED DIFFERENTIAL— Cont'd 2nd 3rd 4th 5th 

Cooler, oil, transmission unit — replace X 

Cooler, oil, transmission unit — repair X 

Cooler, oil, transmission unit — rebuild ......... E x 

"Differential, controlled, subassembly — replace 

D-59695 x 

Differential, controlled, subassembly — repair 

D-59695 e x 

Differential, controlled, subassembly — rebuild 

D-59695 e x 

Lever, brake and steering — replace X 

Lever, brake and steering — repair X 

Lever, Hydra-Matic selector — replace X 

Lever, transfer unit, manual control — replace .... x 
Shoes, brake assembly brake and steering — adjust 

and replace X 

Shoes, brake assembly brake and steering — repair 

and reline X 

^Transfer unit and controlled differential assembly 

—replace X 

Transfer unit and controlled differential assembly 

— repair . E X 

Transfer unit and controlled differential assembly 

— rebuild E X 

VEHICLE ASSEMBLY 

Tank assembly — - rebuild (with serviceable as- 
semblies) X E 

Tank assembly — service, bolts, nuts, and screws — 

tighten and replace X 

Tank assembly — service, cleaning X 

Tank assembly — service, lubrication X 

Tank assembly — service, painting X 

Tank assembly — service, tightening X 

:; The second echelon is authorized to remove and reinstall engine transmission 
assemblies, transfer unit controlled differential assembly, and other items marked 
by asterisk. However, when it is necessary to replace an item marked by an asterisk 
with a new or rebuilt part, subassembly or unit assembly, the assembly marked 
by asterisk will not be removed from the vehicle by the second echelon until 
authorization is received from ‘a higher echelon, 

NOTE: Operations allocated will normally be performed in the echelon indicated 
by “X.” Operations allocated to the echelons as indicated by “E” may be 
accomplished by the respective echelons in emergencies only. 
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8. INSPECTION IN VEHICLE. 

a. Purpose. Technical inspections by ordnance personnel are a 
follow up and check on organizational maintenance inspections and 
servicing. These inspections determine whether or not the vehicle 
should be continued in service or withdrawn from operation for overhaul. 

b. Inspection Form. War Department O.O. Form No. 7351, “Pre- 
ventive Maintenance Operation and Technical Inspection Form for Full- 
Track Vehicles,” is the standard and official form for recording the 
inspection of the vehicles described in this manual. The extent to which 
use is made of this form or modification thereof depends entirely on the 
technical ability of available personnel, the time factor, and the test 
shop equipment available. 

c. Equipment Required. 

CLOTH, clean FLASHLIGHT 

d. Visual Inspection Procedure. The following periodic inspections 
of the transmission in the vehicle are prescribed. 

DAILY 

Check oil level in each transmission (par. 10 a). 

AFTER 500 MILES OF OPERATION 
Check oil level in each transmission. 

Check for water leaks at oil cooler. 

Check for oil leaks at oil pan. 

AFTER 3,000 MILES OF OPERATION 
Change oil in each transmission (par. 10 b). 

Check and adjust bands (par. 10 c). 

e. Operating Inspection. Check the transmissions under actual oper- 
ating conditions and notice whether one or both units are not operating 
properly. If only one engine is affected the trouble is probably due to 
the transmission of the engine so affected. If both engines are affected, 
the fault may be with the transfer unit. 

( 1 ) Shift Points. Check to .make sure the transmissions upshift and 
downshift within the proper speed ranges as follows: 



Shift 


Speeds 


1 to 2 


2 to 3 mph 


2 to 3 


3 to 7 mph 


3 to 4 


4 to 12 mph 


4 to 5) 
4 to 6) 


8 to 17 mph 


5 to 6 


17 to 29 mph 
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(2) Smoothness. Check to make certain the various upshifts and 
downshifts are performed smoothly. 

(3) Relation to Trouble Shooting. Paragraph 9 of this manual 
should be studied closely in order that various trouble symptoms may 
be recognized during the operating inspection. 

9. TROUBLE SHOOTING 

a. After the vehicle has been checked under actual conditions and the 
fault determined, compare the condition with those listed in the chart 
below. When a comparable condition is found, repeat the test at least 
two more times to make sure that all symptoms agree with the condi- 
tions on the chart. NOTE: Do not remove the transmissions until the 
condition is definitely determined. 

Probable Cause Probable Remedy 

(1) One or Both Transmissions Jump out of Reverse. 

Linkage connecting selector lever Adjust manual control linkage. 

to transmission adjusted too 
short. 

(2) Transmission Downshifts from Third to Second Speeds, or 
Third to First Speeds When Throttle is Opened at Speeds above 
5 Miles per Hour, and Downshifts at Speeds above 3 Miles per 
Hour with Throttle Closed. 

Linkage connecting selector lever Adjust manual control linkage, 
to transmission adjusted too 
short. 

(3) Transmission Hunts between Fourth and Second Speeds 
on Acceleration. 

Linkage connecting selector lever Adjust manual control linkage, 
to transmission adjusted too 
short. 

(4) Transmission Hunts between Low and High Range Speeds 
with Selector Lever in Low Range, and Hunts between Neutral 
and High with Lever in High Range. . 

Incorrect position of manual valve. Adjust manual control linkage. 
Linkage connecting selector 
lever to transmission adjusted 
too long. 

(5) With Selector Lever in “Low” during Acceleration, Engine 
Speeds up and Fails to Drive Vehicle. 

Linkage connecting selector lever Adjust manual control linkage, 
to transmission adjusted too 
long. 
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Probable Cause Probable Remedy 

(6) In High Speed Range Vehicle Shifts from First to Second 
Speeds Properly, but Second to Third and Third to Fourth Speed 
Shifts Come at Excessively High Speeds or not at All. Trans- 
mission Downshifts Fourth to Second Speeds Rather Than 
Fourth to Third. 

Linkage connecting selector lever Adjust manual control linkage, 
to transmission adjusted too 
short. 

(7) All Shift Speeds are Excessively High. 

Incorrectly adjusted throttle link- Adjust throttle linkage. Replace 
age, distributor relay lever im- governor assembly or free valves, 
properly positioned, sticky gov- 
ernor valves. 

(8} Vehicle Creeps Excessively with Accelerator Closed and 
Selector Lever in “DR” Position. 

Throttle not returning to closed Eliminate binds in throttle link- 
stop on carburetor or engine idl- age. Replace missing or weak 
ing above 425 revolutions per throttle return springs. Adjust 
minute. linkage. Reset engine idling 

speed at 425 revolutions per 
minute. 

(9) When Accelerating through Different Speeds with Part 
Throttle in High Range, Shifts from Second to Third Speed or 
Third to Fourth Speed Come at an Excessively High Speed. 
Throttle control linkage improper- Adjust throttle linkage. Replace 

ly adjusted, low governor pres- governor assembly or free valves, 
sure. 

(10) When Accelerating through Different Speeds with Part 
Throttle in High Range, the Shift from Second to Third Speeds 
Occurs Too Soon after First to Second Speed Shift. 

Throttle control linkage improperly Adjust throttle control linkage. Re- 
adjusted or throttle valve lever place valve body, 
loose on shaft. 

(11) Transmission Will Not Throttle Downshift Fourth to 
Third Speeds (Usually Occurs at Speeds above 20 Miles per 
Hour). 

Insufficient accelerator pedal travel Locate and correct cause of inter- 
due to interference in linkage or ference with linkage or pedal, 

pedal. Throttle control linkage Check and adjust throttle link- 

improperly adjusted. age. Make sure selector lever 

mounting is tight. 
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Probable Cause Probable Remedy 

(12) Vehicle Jumps or Jerks when Second to Third Speed 
Shift is Made. 

Incorrect throttle linkage adjust- Adjust throttle linkage. Replace 
ment, faulty valve body or rough valve body. Replace clutch 

clutch plates. plates. 

(13) Transmission Does Not Respond to Selector Lever Posi- 
tion. 

Pin which operates manual control To check for this condition, shift 

valve is not operating in groove control lever into reverse after 
of manual valve or manual con- first dwelling in “low” and then 

trol lever is loose on shaft at firmly moving lever toward re- 
valve body. verse. If severe clashing results, 

or if selector lever goes into re- 
verse but vehicle locks up and 
fails to move backward, then 
pickup pin is not operating man- 
ual valve. Remove side cover 
and engage pin in manual valve. 

(14) Transmission Oil Pressure Warning Signal Remains 
Lighted after Engines Are Started. 

Low oil pressure, due to: Low oil Correct as necessary, 
level, front oil pump worn or 
inoperative, oil pump drive in- 
operative, pressure regulator 
valve stuck closed or open. 

(15) Transmission Fails to Drive Vehicle When Lever Is 
Moved to any Position. 

Usually caused by one or more of Correct as necessary, 
the following conditions. Cause 
should be checked in the follow- 
ing order: Low oil pressure, due 
to causes listed under (14), front 
or rear bands loose, pin that 
operates manual control valve 
not in groove in manual valve 
(13), loose control valve body, 
loose or leaky oil pressure regu- 
lator body or valve, leaky front 
or rear servo, stuck servo pistons. 
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Probable Cause Probable Remedy 

( 16 ) Response to Selector Lever Positioning Is Erratic. 
Inner manual control lever on Replace control valve body. Re- 
valve body loose on shaft. place rear servo. 

Scored rear servo. 

( 17 ) Transmission Drives Vehicle in First Speed but Acts as 
if It Were in Neutral after Shifting out of First Speed. 

No oil pressure to front clutch. Disassemble transmission and cor- 
Check for probable causes in the rect as required, 
following order: Leak in oil pas- 
sage to clutch, leak in valve 
body, drilled hole in transmission 
case to oil delivery sleeve 
plugged, oil delivery sleeve not 
located correctly on dowel, oil 
delivery sleeve ring broken. 

( 18 ) Transmission Drives Vehicle in First and Second Speeds 
but Acts as if It Were in Neutral after Shifting out of Second 
Speed. 

No oil pressure to rear clutch. Disassemble transmission and cor- 
Check for probable causes in the rect as required, 
following order: Leak in the oil 
passage to clutch, leakage in 
valve body, drilled hole in trans- 
mission case to oil delivery 
sleeve plugged, oil delivery 
sleeve not located correctly, oil 
delivery sleeve ring broken. 

( 19 ) Transmission Slips in First, Third, and Reverse, but 
Operates Properly in Second and Fourth. 

Front band not holding due to im- Adjust front band. Clean case, 
proper adjustment, restriction valve body, or front servo, 
in valve body, transmission case 
or servo or sticking front servo, 
or compensator valve. 

( 20 ) Transmission Slips in First and Second Speeds, but Oper- 
ates Properly in Third and Fourth and Reverse. 

Rear band not holding due to im- Adjust rear band. Clean case, valve 
proper adjustment or restriction body, or rear servo, 
or leak in valve body, case or 
servo or to sticking compensator 
valve. 
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Probable Cause Probable Remedy 

(21) Transmission Slips or Chatters on Throttle Downshift 
Third to Second Speeds or Third to First Speeds. 

Rear band not holding due to im- Adjust rear band. Clean case, valve 
proper adjustment or restriction body, or rear servo, 
in valve body, case, or servo. 

(22) Throttle Downshift Third to Second or Third to First 
Speeds Does not Occur until Throttle is Opened Excessively, or 
until Long after Vehicle is Stopped. 

(This condition usually occurs Replace valve body or free valves, 
when transmission is cold.) Sec- Replace governor or free valves, 
ond to third shift valve in valve 
body held open, preventing rear 
unit from downshifting. Gover- 
nor valve sticking. 

(23) Transmission “Clunks” on Third to First Speed Down- 
shift with Throttle Closed. 

Check valve not seated properly Repair rear servo or replace valve 
on rear servo accumulator body, body, 
sticking or broken ring in accu- 
mulator piston, sticking compen- 
sator valve. 

(24) Transmission Downshifts into First Speed at an Exces- 
sively High Speed with Throttle Closed. 

Low governor pressure due to: low Check through causes until trouble 
capacity of oil pump, leaks is located. Correct as necessary, 
around governor, valve body or 
pump, sticking pressure regula- 
tor valve, leaky rear servo, man- 
ual control linkage improperly 
adjusted. 

(25) Transmission Downshifts to Third Speed with Light 
Throttle above 10 Miles per Hour. 

Sticking or broken oil delivery Repair as required, 
sleeve ring or leaky clutch pis- 
tons. 

(26) Vehicle Starts in Third or Fourth Speeds in High Range 
or Second in Low Range or Shifts into Fourth Gear in Low 
Range. 

One or both governor valves stick- Replace governor or free valves, 
ing in open position. 
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Probable Cause Probable Remedy 

( 27 ) Transmission Misses Second Speed on Upshift. 

Double transition valve or first to Free valves in valve body. 

second shift valve sticking. 

( 28 ) Transmission Misses Third Speed. 

Double transition valve or third Free valves in valve body, 
to fourth shift valve sticking. 

( 29 ) Transmission Starts in Second but Makes all Other 
Shifts. 

First to second shift valve or gov- Free valves. Replace valve body, 
ernor valve sticking. Replace governor. 

( 30 ) Transmission Operates only in First and Second or only 
in Third or Fourth Speeds. 

Caused by second to third shift Free valves. Replace valve body, 
valve or governor valve sticking. Replace governor. 

( 31 ) Transmission Shifts through First, Second, and Third 
Speeds but Will not Shift into Fourth Speed. 

Caused by third to fourth shift Free third to fourth shift valve, 
valve sticking, or caused by oil Replace valve body. Use heavier 
foaming. oil; check for high oil level. 

( 32 ) Transmission Will Shift into Fourth Speed, but Will not 
Stay in That Speed. 

Leakage at valve body, scored, or Check for looseness of valve body, 
sticking oil delivery sleeve rings on transmission case. Replace* 
or oil foaming. valve body if necessary. Check 

for high oil level. 

( 33 ) Transmission Upshifts at Light Throttle Occur at Very 
Low Vehicle Speed. 

Throttle valve in valve body stick- Replace valve body. Check and 
ing or low front oil pump pres- correct oil pressure, 
sure. 

( 34 ) Band Application on Shifts from Neutral into High or 
Low with Vehicle Standing are Violent. 

Throttle valve in valve body stick- Replace valve body. Check and 
ing, or low front oil pump pres- correct oil pressure. Free or re- 
sure. Sticky rear servo. place rear servo. 

( 35 ) Downshift Third to Second Speed Occurs at 5 Miles per 
Hour with Throttle Closed. 

Throttle valve in valve body stick- Replace valve body. Check and 
ing or low front oil pump pres- correct oil pressure, 
sure. 
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Probable Cause Probable Remedy 

(36) Clutch Engagement Severe at Light Throttle, but Nor- 
mal at Greater Throttle Opening. 

Throttle valve or compensator Replace valve body. Unless this 
valve sticking. condition is severe, do not at- 

tempt correction until mileage 
on transmission is over 200 
miles. 

(37) Transmission Will Not Throttle Downshift Fourth to 
Third Speeds above 10 Miles per Hour. 

Caused by detent plug at end of Replace valve body. Adjust throt- 
throttle control valve sticking, tie control linkage, 
insufficient accelerator travel 
due to interference at control 
linkage or pedal, or throttle con- 
trols improperly adjusted. 

(38) Transmission Drags in Fourth Speed. 

Sticking front servo pistons or Adjust front band. Repair servos, 
tight front band adjustment. 

(39) Transmission Drags in Reverse. - 

Rear band not released due to low Correct as required, 
oil pressure. Check the follow- 
ing: Shuttle valve in oil pres- 
sure regulator body inoperative, 
looseness of valve body end 
plates and covers, looseness of 
valve body, capacity of front 
pump. 

(40) Shift out of Reverse is Difficult to Make. 

Low front pump idle pressure. Low Replace front pump, if necessary, 
engine idling speed. Correct idling speed of engine. 

(41) Vehicle Creeps Forward When Selector Lever Is in Re- 
verse. 

Excessive drag in rear unit clutch. Repair as necessary. 

(42 ) Transmission Will Not Operate in Reverse, but Does 
Not Clash. 

Broken reverse shifter bracket. Replace shifter bracket assembly. 

(43) Vehicle Fails to Respond to Accelerator after Coming 
to Stop with Selector Lever in “DR” Position. 

Rear servo booster piston or front Repair front or rear servo as re- 
servo sticking. quired. 
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Probable Cause Probable Remedy 

(44) Transmission Clashes when Shifting into Reverse. 

Improperly positioned anchor Adjust reverse anchor bracket. 

bracket. 

(45) Transmission Buzzes when in Reverse but Does Not 

Operate. One Engine Races and Has No Power in Reverse. 
Broken reverse anchor. Replace reverse anchor. 



10. SERVICE IN VEHICLE. 

a. Checking Oil Level. Run engines for about 5 minutes, then stop 
engines and wait for about 1 minute. Open bulkhead doors to reach 
combination filler cap and plunger-type indicator (fig. 23). Remove fluid 
level indicator plunger and wipe clean. Replace plunger and then check 
level. Add fluid if necessary to bring level up to “FULL” mark. 

b. Changing Oil. 

WRENCH, 1 / 2 -in. WRENCH, open-end, 7 /s-in. 

WRENCH, % 6 -in. WRENCH, socket-head, set 

screw, %6-i n - 

Remove cover plate on opening in bottom of hull at front of engine 
compartment, as outlined in paragraph 11 b (1). CAUTION: Be sure 
to support plate with a jack or similar tool. Remove flywheel housing 
bottom pan by removing 6 mounting screws. Remove 2 oil drain plugs. 
One is in flywheel, either on front face (fig. 24) or on outside diameter, 
and requires a % 6 -in. socket-head set screw wrench; the other is in bot- 
tom of transmission case marked “OIL” and requires a /s-inch open-end 
wrench. Allow oil to drain completely. Install drain plugs, flywheel 
housing bottom pan, and cover plate on hull floor. Add approximately 
15 quarts of heavy-duty engine oil, seasonal grade (as specified in 
lubrication guide for this vehicle in TM 9-72 7C). The correct level is 
indicated by the marking on the plunger and not by the quantity of oil 
added Do not pour in entire quantity at once; add 10 quarts, start 
engine, and run 5 minutes. Recheck level and then add additional oil 
to bring level up to “FULL” (fig 25). 

c. Band Adjustments in Vehicle. The front band designated in 
this manual is the band toward the fluid coupling while the rear band is 
the one toward the propeller shaft end of the transmission. Both bands 
may be adjusted while the transmission is in the vehicle according to the 
following procedure which is identical for each transmission. 
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TRANSMISSION FILLER 

DISTRIBUTOR^ HINGE BRACKET -7 TUBE AND GAGE 

w \ \ 




Figure 23 — Transmission Filler and Gage 

( 1 ) Front Band Adjustment. 

SCREWDRIVER WRENCH, open-end 3 / 4 - in. 

SOCKET, square, % 6r in. WRENCH, torque, 0 to 25-lb 

WRENCH, % 6 -in. 

Remove screws and washers holding shell racks and bulkhead exten- 
sion covers (fig. 26). Lift out shell racks and pry front ends of exten- 
sion covers upward and remove. Loosen front band adjusting screw lock 
nut (toward rear of vehicle). Before making adjustment be sure that 
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Figure 24 — Transmission Drain Plugs 

adjusting screw is free enough to turn with fingers. Tighten front band 
adjusting screw to a tightness of 7 foot-pounds (fig. 27). Back off front 
band adjusting screw exactly 8 full turns to provide proper clearance 
between drum and band, and then tighten adjusting screw lock nut while 
holding adjusting screw stationary. Reposition bulkhead extension covers 
and shell racks and secure with screws and washers. 

(2) Rear Band Adjustment. 

SCREWDRIVER WRENCH, open-end, 3/ 4 -in. 

SOCKET, square, % 6 -in. WRENCH, torque, 0 to 25-lb 

WRENCH, % 6 -in. 

Remove shell racks and bulkhead extension covers, as outlined in 
preceding step. Place transmission selector lever in neutral and start 
engine. Set hand throttle so that engines are running at approximately 
1,000 revolutions per minute. Loosen rear band adjusting screw lock nut 
(toward front of vehicle). Check adjusting screw to see that it is loose 
enough to be turned with fingers. Tighten rear band adjusting screw to 
a tightness of 5 foot-pounds (fig. 28). Back off rear band exactly 2 full 
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Figure 26 — Removing 37-mm Shell Rack IM 5 Only I 

turns to obtain proper clearance between drum and band and tighten 
band adjusting screw lock nut while holding adjusting screw stationary. 
Stop engine. Install shell racks and bulkhead extension covers securing 
in position with screws and washers. 

d. Correction of Leaks at Fluid Coupling. If, during periodic lubri- 
cation inspections, the transmission oil level is found consistently to be 
low, the transmission should be checked for oil leaks. If evidence of leak- 
age is found underneath the front end of the transmission or under- 
neath the flywheel, it may be due to leakage at one or more of the fol- 
lowing points: between flywheel and crankshaft, between flywheel and 
flywheel cover, between flywheel cover and front oil seal. To determine 
at which point leakage occurs, proceed as follows: Remove pan on floor 
of hull underneath Hydra-Matic transmissions and remove flywheel 
housing lower pan. Clean the engine side of the flywheel and flywheel 
cover thoroughly with SOLVENT, dry-cleaning, and allow to dry com- 
pletely. Spread a clean piece of light paper underneath floor pan opening, 
and also on floor of hull just to the rear of the floor pan opening. 
Start engine and run at approximately 1,000 revolutions per minute, 
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Figure 27 — Fronf Band Adjustment 

watching for oil to appear on paper. If a spray appears on paper, shut 
off engine and check flywheel and flywheel cover for presence of trans- 
mission oil. If oil is streaked along front face of flywheel, leakage is oc- 
curring between flywheel and Crankshaft. Leakage at this point should 
be corrected by removing flywheel and flywheel cap screws, sealing the 
threads and installing a new gasket. If oil is streaked along flywheel cover, 
the leakage is between flywheel cover and oil seal. Leakage between 
front oil seal and flywheel cover should be corrected by replacement of 
the oil seal, by replacing seal ring, if gap is over 0.012 in. or by replace- 
ment of the flywheel cover, if the runout is more than 0.005 in. If no oil 
is streaked on either flywheel or flywheel cover, the leakage is occurring 
at the joint between the flywheel and flywheel cover. This leakage should 
be corrected by checking tightness of screws. Torque tightness must be 
20 to 25 foot-pounds. If tightness is within these limits, replace gasket 
and again tighten to 20 to 25 foot-pounds. 

e. Manual Linkage Adjustment. 

(1) The complete manual control linkage adjustment given in this 
paragraph should be performed whenever the engine and transmissions 
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Figure 28 — Rear Band Adjustment 

are removed and reinstalled, or whenever the linkage is being checked 
over to correct shifting difficulties. 

(2) Equipment. The tools required to make the complete manual 
control linkage adjustment are as follows: 

JACK (2) PLIERS 

PIN, gage, A266522 (2) WRENCH, open-end, % 0 -ia 

PLATE, gage, A266521 WRENCH, open-end, % c -in. 

(3) Adjustment Procedure. 

(a) Disconnect Rods at Selector Lever. 

PLIERS 

Disconnect rod that extends from selector lever to transfer unit at 
selector lever end by removing cotter key and clevis pin, while working 
in driver’s compartment (figs. 29 and 30). Move selector lever back to 
“REVERSE” position. Disconnect rod at lower end of selector lever by 
removing cotter key and clevis pin. 
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manual and throttle levers and Throttle Gauge RA PD 8741 

Figure 32 — Gage Installation at Intermediate Relay 

( b ) Remove Floor Plate under Transmissions. 

JACK (2) WRENCH, y 16 -in/ 

PLIERS WRENCH, % 6 -in. 

Remove floor plate in hull underneath transmissions by taking out 
27 screws and lock washers and one nut on M5 vehicles, or 28 screws 
on M8 vehicles. CAUTION: Floor pan weighs over 80 pounds; sup- 
port with jacks while removing. 

(c) Disconnect Transmission Control Rods. 

PLIERS 

Disconnect manual rod for right-hand transmission at intermediate 
relay lever, by removing cotter key and clevis pin. Disconnect manual 
rod for left-hand transmission at manual control lever on transmission. 

(d) Install Intermediate Relay Gages. 

PIN, gage, A266522 (2) PLATE, gage, A266521 

Install intermediate relay gage plate A266521 on left ends of inter- 
mediate relay cross shafts next to manual lever and throttle lever. In- 
stall 2 gage pins A266522 (long), through pinholes in intermediate 
relay throttle and manual levers and into holes in gage plate, as shown 
in figure 32, to lock levers in a fixed position. 
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(e) Adjust Right-hand Manual Control Rod. 

PLIERS WRENCH, open-end, 9 / 18 -in. 

Place manual control lever on right-hand transmission in reverse 
position (all the way toward front of vehicle) while working under- 
neath vehicle. CAUTION : Make sure reverse anchor is fully engaged. 
Adjust length of rod at intermediate relay end by loosening trunnion 
lock nut and rotating trunnion until clevis pin will slip into lever at 
intermediate relay. Install clevis pin and cotter key, and tighten lock 
nut. 

(f) Adjust Left-hand Manual Control Rod. 

PLIERS WRENCH, open-end, 9 / 18 -in. 

Place manual control lever on left-hand transmission in reverse posi- 
tion (all the way toward front of vehicle) while working underneath 
vehicle. CAUTION: Make sure reverse anchor is fully engaged. Adjust 
length of rod at transmission end by loosening trunnion lock nut and 
rotating trunnion until clevis pin will slip into transmission lever. Install 
clevis pin and cotter key, and tighten lock nut. 

(g) Adjust Rod at Selector Lever. 

PLIERS WRENCH, open-end, 9 / 18 -in. 

Adjust length of rod disconnected from lower end of transmission 
selector lever by loosening clevis lock nut and rotating clevis until 
clevis pin slips into selector lever, working in driver’s compartment. 
CAUTION: Selector lever must be in “REVERSE.” 

(h) Remove Gages and Install Floor Pan. 

JACK (2) . WRENCH, 9 / 16 -in. 

WRENCH, y lH -in. 

Working underneath vehicle, remove gage pins and gage plate from 
intermediate relay. Reinstall floor pan on hull, supporting with jacks 
while installing 27 cap screws and lock washers and one nut on M5 
vehicles, or 28 cap screws and lock washers on M8 vehicles. 

(i) Adjust Manual Rod to Transfer Unit Reverse Servo. 

PLIERS WRENCH, open-end, y l8 -in. 

Working in fighting compartment, move transmission selector lever 
past “REVERSE” position toward rear of vehicle as far as it will go. 
Hold in this position while adjusting length of rod that extends to 
reverse servo until, when clevis is inserted, stop on servo release lever 
just contacts stop on servo body. Install clevis pin and cotter key, 
tighten clevis lock nut, and release selector lever. 

f. Throttle Control Linkage. 

(1) The complete throttle control linkage adjustment is given in this 
paragraph, but the complete adjustment is required only when checking 
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Figure 33 — Upper Rear Relay Cross Shaft 



to correct shifting difficulties. When an engine and transmission are 
replaced, only the adjustment up to the intermediate relay, steps 

(a) through (;), and (m) need be made. When the transfer unit and 
differential are replaced, only the adjustments at the front relay, steps 

(b) , and (k) through (p) are necessary. 

(2) Equipment. The tools required to make the complete throttle 
linkage adjustment: 

GAGE, relay, front PLIERS 



A266520 
JACK (2) 

PIN, gage, A266522 (2) 
PLATE, gage, A2 66521 



WRENCH, open-end, y 16 -in. 
WRENCH, open-end, 9 / 16 -in. 
WRENCH, socket, % 6 -in. 
WRENCH, socket, 3 / 4 dn. 



(3) Adjustment Procedure. 

(a) Open all Engine Compartment Doors. 

WRENCH, socket, % 6 -in. WRENCH, socket, 3 / 4 -in. 

Remove 7 cap screws, using 3 / 4 -inch socket wrench, and open engine 
compartment rear doors. Working in turret basket, remove 37-mm shell 
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Figure 34 — Gage in Distributor Relay 

racks on M5 vehicles (fig. 26) or 75-mm racks on M8 vehicles. Unlatch 
and remove bulkhead doors (fig. 23). 

( b ) Remove Floor Pan under Transmissions . 

JACK (2) WRENCH, % 6 -in. 

PLIERS WRENCH, % 6 -in. 

Remove floor pan in hull underneath transmissions by taking out 
27 screws and lock washers and one nut on M5 vehicles, or 28 screws 
on M8 vehicles. CAUTION; Floor pan weighs over 80 pounds; sup- 
port with jacks while removing. 

(c) Disconnect Throttle Rods . 

PLIERS 

Working from underneath vehicle, disconnect throttle rod at throttle 
lever on each transmission by removing cotter key (fig. 31). Working 
through engine compartment rear^doors, disconnect each throttle rod at 
cross shaft lever end, by removing cotter key (fig. 33). 

(d) Install Gage Pins . 

PIN, gage, A266522 (2 short) (1 long) 

Working through bulkhead doors, insert one short gage pin through 
pinhole in each distributor relay lever and into distributor support 
housing (fig. 34). Working through engine compartment rear doors, 
insert long gage pin through pinhole in left-hand upper rear relay cross 
shaft lever and into support bracket (figs. 33 and 35). 

(e) Adjust Carburetors. 

Make sure carburetors are in proper adjustment. Refer to information 
on the fuel system TM 9-1727B. 
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IN RELAY LEVER AND CROSS SHAFT 
BRACKET LEFT SIDE ONLY 



RA PD 9047 

Figure 35 — Gage in Upper Rear Relay 

( i ) Adjust Throttle Rods at Transmissions. 

PLIERS 

Working from underneath vehicle, place throttle valve lever on each 
transmission in turn, as far forward (toward front of vehicle) as it will 
go. Adjust length of each throttle rod from relay on bell housing to lever 
on transmission by rotating trunnion so that trunnion will slip in hole 
into throttle lever on transmission when lever is held forward. While 
holding throttle valve lever forward, connect trunnion and install cotter 
key. 

(g) Adjust Throttle Rods at Upper Rear Relay. 

PLIERS WRENCH, open-end, % 6 -in. 

Working through engine compartment rear doors rotate adjusting nut 
at upper rear relay lever end of each throttle rod (from engine carbure- 
tor-distributor relay rod to upper rear relay lever) until trunnion pin 
will slip into hole in relay lever. Install washers and cotter keys. 

( h ) Install Gage Pin on Lower Rear Relay . 

PIN, gage, A266522 (long) WRENCH, socket, % 6 -in. 

PLIERS 

Working through engine compartment rear doors, disconnect rod 
between center lever on upper rear relay cross shaft and lower rear 
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Figure 36 — Gage in Lower Rear Relay 

relay lever, at upper rear relay, by removing cotter key and clevis pin. 
Working underneath vehicle, remove 8 screws and lock washers hold- 
ing right engine oil drain plug cover plate to hull floor. Working through 
drain plug opening, install a gage pin, A266522 (long) through pinhole 
in lower rear relay lever and into mounting bracket (fig. 35). 

(/) Adjust Throttle Rod to Lower Rear Relay. 

FLIERS WRENCH, open-end, % 6 -in. 

Working through engine compartment rear doors, loosen clevis lock 
nut on upper end of rod between upper and lower rear relays, and 
adjust length of rod by rotating clevis until clevis pin can be inserted. 
Install clevis pin and cotter key and tighten clevis lock nut. 

(;) Adjust Throttle Rods at Intermediate Relay. 

PIN, gage, A266522 PLIERS 

PLATE, gage, A266521 WRENCH, open-end, % 6 -in. 

Disconnect rod between lower re^r relay and intermediate relay at 
rear relay end, by removing cotter key and clevis pin, while working 
underneath vehicle. Install intermediate relay gage plate, A266521, and 
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Figure 37 — Gage in Front Relay 

install one gage pin, A266522 (long) on intermediate relay (fig. 32). 
Adjust length of rod between lower rear relay and intermediate relay by 
loosening clevis lock nut on rear relay end and rotating clevis until 
clevis pin can be inserted through lower rear relay. Install clevis pin 
and cotter key and tighten clevis lock nut. 

(k) Install Front Relay Gage. 

GAGE, relay, front, A266520 WRENCH, socket, % 6 -in. 

PLIERS 

While working in fighting compartment remove screws and washers 
holding left propeller shaft front cover to supports and remove cover. 
On M8 vehicles, floorboards must first be removed. Disconnect throttle 
rod that connects front relay to intermediate relay at front relay end 
by removing cotter key and clevis pin. Install front relay gage A266520 
on front relay left lever and relay left mounting bracket (fig. 36). 

(/) Adjust Throttle Rod from Intermediate Relay to Front Relay . 
PLIERS WRENCH, open-end, % 6 -in. 
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Adjust length of throttle rod from front relay to intermediate relay 
by loosening clevis lock nut on front relay end, and rotating clevis until 
clevis pin will slip into hole in lever. Install clevis pin through clevis in 
front relay lever and install cotter key. Tighten clevis lock nut. 

(m) Adjust Accelerator Pedal Throttle Rod at Front Relay. 

PLIERS WRENCH, open-end, % 6 -in. 

Measure vertical distance from tip end of foot accelerator pedal to 
floor of vehicle. If distance is not 6 inches plus or minus inch, dis- 
connect rod from pedal to front relay at relay end by removing clevis 
pin and cotter key. Adjust length of this rod by loosening clevis lock 
nut on relay end, and rotating clevis. Install clevis pin and cotter key, 
and tighten clevis lock nut. 

(n) Remove Gages. 

Remove all gages, gage pins from front relay, intermediate relay, 
lower rear relay, upper rear relay, and distributor relays on both 
engines. 

(o) Adjust Transfer Unit Throttle Rod at Front Relay. 

PLIERS WRENCH, open-end, % fl -in. 

Disconnect throttle rod between transfer unit relay and front relay on 
floor of hull at transfer unit relay end by removing cotter key and 
clevis pin. Adjust length of rod by loosening clevis lock nut, and rotat- 
ing clevis until clevis pin will just enter hole in lever when accelerator 
pedal is depressed to wide open throttle position and outer throttle lever 
on transfer unit is held as far forward as possible. Install clevis pin and 
cotter key, and tighten clevis lock nut. 

(p) Install Floor Pans and Close Doors. 

WRENCH, socket, % 0 -in. 

Install floor pan underneath transmissions. Install right engine drain 
plug cover plate. Install 37-mm or 75-mm shell rack, and close bulkhead 
doors. Close engine compartment rear doors. Install propellor shaft front 
cover on M8 vehicles, position floorboards on propellor shaft covers, 
and install 4 mounting screws and washers. 

(g) Oil Pump Pressure Check . The pressure supplied by the front 
and rear oil pumps in the transmission may be checked without remov- 
ing the transmission from the vehicle. 

1. Remove Shell Rack and Bulkhead Extension. 

SCREWDRIVER WRENCH, % 6 -in. 

Remove screws and washers holding shell racks and bulkhead exten- 
sions in place and remove them (removal of 37-mm shell rack used on 
M5 is shown in fig. 26.) 
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Figure 38 — Pressure Gage Installation , First Type Transmission 

2. Install Pressure Gage. 

GAGE, B226781 WRENCH, open-end, %-in. 

SCREW, cap, Vi to 24, 

2 in. long 

On first type transmissions, remove plug in rear of side cover on trans- 
mission (toward front of vehicle). Insert a Vi to 24 cap screw, 2 inches 
long, through plug hole in side cover and into plug in governor sleeve. 
Using this cap screw as a puller, remove plug from governor sleeve. 
Install gage B226781 through plug hole in side cover and into plug 
hole in governor sleeve (fig. 38). CAUTION: Exercise particular care 
when installing pressure checking gage not to put a bind on governor 
assembly. On second type transmissions, it is only necessary to substi- 
tute the gage connection for the warning signal electric switch (fig. 39). 

3. Check Oil Pump Pressure. 

Operate vehicle on road until fluid in transmission is at normal oper- 
ating temperature. With the transmission selector lever in the “DR” 
position the oil pressure as indicated on the pressure gage should not 
be less than 85 pounds at 10 miles per hour. Pressure below 85 pounds 
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Figure 39 — Pressure Gage Installation, Second Type Transmission 

may be due to oil leakage somewhere in the transmission or pressure 
regulator valve assembly, or to worn oil pump gears. NOTE: The above 
operation will tell whether the line pressure supplied by both the front 
and rear oil pumps is satisfactory at speeds above 10 miles per hour. 
The rear pump will ordinarily supply the full 85 pounds of pressure. 
If the rear pump is not operating correctly, however, the front pump 
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may supply the 85 pounds of pressure, and above operation will not 
disclose faulty rear pump performance. 

4. Check Rear Oil Pump Pressure. 

To check the operation of the rear pump alone, stop the vehicle and 
turn off the engine of the transmission to which the pressure gage is 
connected. Start the other engine and begin to drive the vehicle slowly 
forward. Note the speed at which the rear pump attains 85 pounds of 
pressure on the transmission with the dead engine. The oil pump 
should produce 85 pounds of pressure at not more than 3 miles per 
hour. Low rear oil pump pressure should be corrected by replacing oil 
pump gears or by correcting excessive oil pump gear end play. 

5. Remove Gage and Reinstall Plugs. 

WRENCH, open-end, %-in. WRENCH, open-end, % 6 -in. 

On first type transmissions, removing gage end from governor sleeve, 
install plug in sleeve, and then install plug in side cover. On second type 
transmissions, remove gage end from case and install and reconnect 
switch for electric warning signal. Reinstall bulkhead extensions and 
shell racks. 

11. REPLACEMENT OF COMPONENTS WITH TRANSMISSION 
IN THE VEHICLE. 

a. When performing any service operations on the Hydra-Matic 
transmission while it is still in the vehicle, it is necessary to remove 
the cover plate on the bottom of the hull. If any of the component parts 
are to be replaced, the oil and water should be drained and the oil pan 
assembly and side cover must be removed. The following paragraphs 
cover in detail the necessary procedure to be followed when replacing 
component parts of the transmission in the vehicle. All operations are 
identical for each transmission unless otherwise indicated. 

b. Cover Plate. 

(1) Equipment. 

JACK WRENCH, socket, % 6 -in. 

WRENCH, socket, i/ 2 -in. 

(2) Remove Transmission Cover Plate. 

JACK WRENCH, socket, % 6 -in. 

WRENCH, socket, i/ 2 -in. 

Remove 27 screws and lock washers and one self-locking nut holding 
cover plate to bottom of hull under transmissions, and remove plate. 
NOTE: This cover plate weighs 80 pounds, and care should be taken 
to see that it is supported with a jack or similar piece of equipment 
when being removed. 
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(3) Install Transmission Cover Plate. 

JACK WRENCH, socket, % 6 -in. 

WRENCH, socket, V 2 -in. 

Support transmission cover plate under transmissions with a jack or 
similar piece of equipment and secure ‘by tightening 27 screws and lock 
washers, and 1 self-locking nut. 

c. Shell Racks. 

(1) Equipment. 

WRENCH, open-end, % 6 -in. 

(2) Remove Shell Racks. 

WRENCH, open-end, % 6 _ in. 

Remove screws holding 37-mm or 75-mm shell racks to bulkhead 
and hull side wall, and remove shell racks (fig. 26). 

(3) Install Shell Racks. 

WRENCH, open-end, % 6 -in. 

Position shell racks in hull and secure by tightening screws holding 
racks to bulkhead and hull side wall. 



d. Bulkhead Extension Covers. 

(1) Equipment. 

SCREWDRIVER WRENCH, open-end, % 6 -in. 

(2) Remove Bulkhead Extension Covers. 

SCREWDRIVER WRENCH, open-end, % 6 -in. 

Remove 2 screws and lock washers holding each of 2 bulkhead ex- 
tension covers to bulkhead and 2 screws and lock washers holding each 
of the 2 covers to bulkhead extension walls. Remove bulkhead extension 
covers. 

(3) Install Bulkhead Extension Covers. 

SCREWDRIVER WRENCH, open-end, %6-in. 

Position bulkhead extension covers on bulkhead extension and install 
2 screws and lock washers holding each extension cover to bulkhead and 
2 screws and lock washers holding each cover to extension walls. 



e. Oil Pan. 

( 1 ) Equipment. 

JACK 

WRENCH, socket, Vi-in. 

(2) Remove Oil Pan. 

JACK 

WRENCH, socket, Vi-in. 



WRENCH, socket, %6-in. 
WRENCH, socket, %-in. 

WRENCH, socket, % 6 -in. 
WRENCH, socket, %-in. 
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Remove transmission cover plate as outlined in step b (2) and drain 
oil from transmission by removing oil drain plug from bottom of trans- 
mission and plug from flywheel. Drain cooling system by removing water 
drain plug from bottom of transmission oil pan after first venting the 
radiator by turning the radiator cap to the left. Disconnect oil cooler 
intake and outlet pipes at oil pan fittings. NOTE: Before removing oil 
pan, clean thoroughly around pan flange. Remove oil pan and gasket 
by removing 9 screws and lock washers, and 2 nuts and lock washers. 

(3) Install Oil Pan. 

JACK WRENCH, socket, 9/ 1(r in. 

WRENCH, socket, V 2 -in. WRENCH, socket, y 8 -in. 

Position new gasket and oil pan on bottom of transmission case and 
secure by tightening 9 screws and lock washers and 2 nuts and lock 
washers. Connect oil cooler intake and outlet pipes at oil pan connec- 
tions. Install oil drain plug in oil pan and drain plug in flywheel and 

fill transmission with 15 quarts of proper lubricant. Install water drain 
plug in oil pan and fill cooling system with proper coolant (water or 
antifreeze). Install cover plate on bottom of hull. 

f. Control Valve Body Assembly. 

(1) Equipment. 

JACK WRENCH, socket, i/ 2 -in. 

WRENCH, open-end, y 8 -in. WRENCH, socket, % 6 -in. . 

WRENCH, socket, % 6 - in. WRENCH, socket, ^/ 16 -in. 

(2) Remove Control Valve Body Assembly. 

JACK WRENCH, socket, V 2 -in. 

WRENCH, y 8 -in. WRENCH, socket, % 6 -in. 

WRENCH, socket, 7 / 16 -in. WRENCH, socket, i% 6 -in. 

Remove transmission cover plate as outlined in step b (1). Discon- 
nect throttle and manual control rods at levers on side of transmission. 
Loosen lock screw holding throttle valve lever and pull lever from 
shaft. Loosen lock screw holding manual control lever and pull lever 
from shaft. Remove oil drain plug and gasket from bottom of trans- 
mission. Turn engine over and remove drain plug from flywheel. Allow 
oil to drain completely from transmission oil pan and flywheel. Remove 
1 1 screws and lock washers holding side cover on transmission and. 
remove side cover. Remove 4 screws and lock washers holding con- 
trol valve body assembly to transmission case, and remove control valve 
body assembly by sliding toward front of vehicle. NOTE: Oil delivery 
pipes from control valve body to governor sleeve may come off at this 
time. If not, they may be pulled out of governor sleeve. 
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(3) Install Control Valve Body Assembly. 

JACK WRENCH, socket, V 2 -in. 

WRENCH, 7/s -in. WRENCH, socket, % 6 -in. 

WRENCH, socket, % 6 -in. 

Install oil delivery pipes in control valve body and position complete 
assembly on side of transmission, sliding oil delivery pipes into governor 
sleeve while doing so. Secure in place by installing 4 screws and lock 
washers. Position side cover over control valve body assembly and 
secure with 11 screws and lock washers. Connect manual and throttle 
control levers on throttle valve shaft and manual control shaft. Install oil 
drain plugs and fill transmission with 15 quarts of lubricant, as specified 
in lubrication guide for this vehicle in TM 9-72 7C. Install cover plate 
on bottom of hull. 

g. Front Servo and Oil Pump. 

(1) Equipment. 

JACK WRENCH, open-end, %-in. 

SCREWDRIVER WRENCH, socket, % 6 -in. 

WRENCH, open-end, V 2 -in. 

(2) Remove Front Servo and Oil Pump. 

JACK WRENCH, open-end, 7/ 8 _in. 

SCREWDRIVER WRENCH, socket, % 6 -in. 

WRENCH, open-end, V^-in. 

Remove transmission cover plate as outlined in step b (2) from 
bottom of hull and drain oil. Vent radiators and drain water. Discon- 
nect oil cooler pipes and remove oil pan. Remove 2 screws and lock 
washers holding front pump oil inlet pipe to rear pump mounting 
bracket, and remove pipe by pulling toward front of vehicle. Remove oil 
pressure regulator spring. Loosen rear band adjusting screw lock nut 
and loosen adjusting screw. Loosen front band adjusting screw lock nut 
and loosen adjusting screw. Remove 2 screws and lock washers holding 
rear servo to transmission case. Remove 2 screws and lock washers 
holding front servo and oil pump to transmission case, and lift off both 
front servo and oil pump and rear servo as a unit. Pull servos apart 
and remove 2 oil delivery pipes connecting the servos. 

(3) Install Front Servo and Oil Pump. 

J AC K WRENCH, %- in. 

SCREWDRIVER WRENCH, socket, % 6 -in. 

WRENCH, i/ 2 -in. 

Place front servo and pump to rear servo oil delivery pipes in sleeves 
in front and rear servo, and position complete assembly on transmission 
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case, making certain front servo lines up on dowel pin on case. Secure 
in position by tightening 2 screws and lock washers holding rear servo, 
and 2 screws and lock washers holding front servo and oil pump to trans- 
mission case. Install oil pressure regulator spring. Install front pump oil 
inlet pipe and tighten in position with 2 screws and lock washers. Install 
oil pan and fill transmission and cooling system. Install cover plate on 
bottom of hull. 



h. Rear Oil Pump and Governor. 

(1) Equipment. 

JACK 

WRENCH, open-end, %-in. 
WRENCH, socket, % 6 -in. 

(2) Remove Rear Oil Pump and 
JACK 

WRENCH, open-end, y 8 -in. 
WRENCH, socket, % 6 -in. 



WRENCH, socket, i/ 2 -in. 
WRENCH, socket, % 6 -in. 

Governor. 

WRENCH, socket, %-in. 
WRENCH, socket, % 6 -in. 



Remove transmission cover plate as outlined in step b (2) and drain 
oil. Vent radiator cap and drain water. Disconnect oil cooler pipes and 
remove oil pan from transmission case. Remove 2 screws and lock 
washers holding front pump intake oil line to mounting bracket on rear 
pump, and pull oil line out of mounting hole in front pump. Disconnect 
manual and throttle control rods and levers at side of transmission. 
Remove side cover over control valve body by removing 11 screws 
and lock washers. Remove 4 screws and lock washers holding control 
valve body assembly and remove complete assembly with oil delivery 
pipes. Remove 2 screws and lock washers holding rear pump and 
governor to transmission case and lift pump and governor out of case. 
NOTE; Governor must be rotated so that large, round, governor weight 
is toward rear of transmission while removing assembly. 

(3) Install Rear Oil Pump and Governor. 



JACK WRENCH, socket, 1 / 2 -in. 

WRENCH, open-end, %-in. WRENCH, socket, % 6 -in. 

WRENCH, socket, % 6 -in. 

Position round governor weight and install rear oil pump and gov- 
ernor in transmission case, securing in position with 2 screws and lock 
washers. Place oil delivery pipes (if they have been removed) in control 
valve body and install complete assembly on side of transmission case, 
sliding ends of oil delivery pipes into sleeves in governor. Position side 
cover on transmission case over control valve body and secure in posi- 
tion by tightening 11 screws and lock washers. Connect manual and 
throttle control rods and levers to shafts protruding through transmission 
side cover. Position front pump intake oil line on mounting bracket on 
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governor and secure by tightening 2 screws and lock washers. Install oil 
pan and fill transmission and cooling system. Install cover plate on 
bottom of hull. 



i. Oil Cooler. 

(1) Equipment. 

JACK 

WRENCH, open-end, %-in. 
WRENCH, socket, l / 2 -in. 

(2) Remove Oil Cooler. 
JACK 

WRENCH, open-end, %-in. 
WRENCH, socket, 1 / 2 -in. 



WRENCH, socket, % 6 -in. 
WRENCH, spanner, A266336 



WRENCH, socket, % 6 -in. 
WRENCH, spanner, A266336 



Remove transmission cover plate as outlined in step b (2). Drain 
transmission oil and radiator and remove oil pan as outlined in step 
e (2). Remove oil pan front cover and metal cover intake screen. Re- 
~ move bolt holding oil screen to oil pan. Remove oil cooler unit mounting 
nuts and oil seal packing in oil pan, and pull cooler from front end 
of pan. 



(3) Install Oil Cooler. 

JACK WRENCH, socket, % 6 -in. 

WRENCH, open-end, %-in. WRENCH, spanner, A266336 

WRENCH, socket, 1 / 2 -in. 

Position water seal packing washers on oil cooler unit and insert 
cooler into oil pan from front. Install oil seal packings on oil cooler 
pipes and secure with mounting nuts. Install a new oil pan front gasket 
and install oil pan front cover. Install oil screen and cover in oil pan 
on end of oil cooler pipe. Install oil pan assembly and fill transmission 
and cooling system. Install cover plate on bottom of hull. 



j. Pressure Regulator Body. 

(1) Equipment. 

JACK WRENCH, socket, »/ 2 -in. 

SCREWDRIVER WRENCH, socket, % 6 -in. 

WRENCH, open-end, 25/ 32 _i n . WRENCH, socket, U/ 16 -in. 

WRENCH, socket, % 6 -in. 

(2) Remove Pressure Regulator Body. 

JACK WRENCH, socket, »/ 2 -in. 

SCREWDRIVER WRENCH, socket, % 6 -in. 

WRENCH, open-end, 25/ 32 .i n . WRENCH, socket, n/ 16 -in. 

WRENCH, socket, % 6 -in. 
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Remove transmission cover plate as outlined in step b (2). Drain 
transmission and cooling system and remove oil pan assembly. Discon- 
nect oil discharge pipe from front oil pump to rear oil pump at regulator 
valve body and remove pipe. CAUTION: Hold regulator valve body 
fitting with a 2 % 2 -inch open-end wrench while removing oil pump fitting 
to avoid straining regulator valve body. Insert a screwdriver between 
rear servo and oil pressure regulator valve spring outer retainer, and 
cock oil pressure regulator valve spring and retainer downward to 
remove them from transmission case. Remove 3 screws and lock washers 
holding oil pressure regulator valve body to front servo and oil pump 
assembly. Pull regulator valve body downward and remove from front 
of oil pump body. NOTE: Oil delivery pipes from regulator valve body 
to transmission case front cover may come off with regulator valve body. 
If the pipes do not come off, they may be removed at this time by pull- 
ing them downward from front cover. 

(3) Install Pressure Regulator Body. 

JACK WRENCH, socket, y 2 -in. 

SCREWDRIVER ' WRENCH, socket, % 6 -in. 

WRENCH, open-end, 2 % 2 -in. WRENCH, socket, n / 16 -in. 

WRENCH, socket, y 16 -in. 

Install oil delivery pipes in sleeves in regulator body and position 
regulator body on front pump assembly, sliding other end of oil delivery 
pipes into sleeves at front end of transmission cover. Secure in position 
by tightening 3 screws and lock washers. Insert oil pressure regulator 
valve spring retainer in spring and install assembly between end of oil 
pressure regulator valve and rear servo. Position oil discharge pipe in 
rear pump and connect fitting end to pressure regulator valve body and 
tighten fitting. Install oil pan and fill transmission and cooling system. 
Install cover plate on bottom of hull. 

k. Rear Servo. 

(1) Equipment. 

JACK WRENCH, socket, y 2 -in. 

SCREWDRIVER WRENCH, socket, % 6 -in. 

(2) Remove Rear Servo. 

JACK WRENCH, socket, y 2 -in. 

SCREWDRIVER WRENCH, socket, % 6 -in. 

Remove transmission cover plate as outlined in step b (2). Drain 
transmission and cooling system and remove oil pan assembly. Remove 
2 screws and lock washers holding front pump intake oil line to mount- 
ing bracket on rear pump and remove line. Remove 2 screws and lock 
washers holding rear servo to transmission case and remove servo by 
sliding toward front of vehicle. NOTE: When servo is being removed, 
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oil pressure regulator spring and pipes from front servo and pump to 
rear servo will be removed. 

(3) Install Rear Servo. 

JACK WRENCH, socket, i/ 2 -in. 

SCREWDRIVER * WRENCH, socket, % 6 -in. 

Position oil delivery pipes in front servo and pressure regulator spring 
in pressure regulator body. Position rear servo on transmission cover so 
that oil delivery pipes and pressure regulator spring fit into rear servo. 
Install 2 screws and lock washers, securing rear servo to transmission 
case. Position front pump intake oil line in front pump and secure on 
mounting bracket on rear pump, tightening with 2 screws and lock wash- 
ers. Install oil pan assembly and fill transmission and cooling system. 
Install cover plate on bottom of hull. 

12. TRANSMISSION REMOVAL FROM VEHICLE. 

a. In order to service the transmission out of the vehicle, it is neces- 
sary to remove the transmission and engine from the vehicle as a com- 
plete unit. This procedure is outlined in the following paragraphs and 
the instructions are identical for either engine unless otherwise indicated. 
CAUTION : Before performing any of the following operations, be sure 
that the master battery switch, located at the front of the apparatus 
box on the left wall of the fighing compartment is turned to the “OFF” 
position. This is important for two reasons: first, to eliminate any danger 
of fire, and second, to prevent anyone starting the engines while another 
person is working around the fans. 

b. Equipment. 

BOLT, eye, A266327 
HOIST 
JACK 

PIN, gage, A266522 (2) 

PLATE, gage, A266521 
PLIERS 

SCREWDRIVER 
SCREWDRIVER, T-handle 
SLING, B226796 
SLING, engine, C107502 
WRENCH, box, 1 / 2 -in. (2) 

WRENCH, box, s /8-in. 

WRENCH, open-end, % 6 -in. 

WRENCH, open-end, y l6 -in. 



WRENCH, open-end, Vfe-in. 
( 2 ) 

WRENCH, open-end, % 6 “in* 
WRENCH, open-end, 5 /s-in. 
WRENCH, open-end, 3 / 4 -in. 
WRENCH, open-end, 7 / 8 -in. 
WRENCH, open-end, 1-in. 
WRENCH, open-end, lVi-in. 
WRENCH, socket, i/ 2 -in. 
WRENCH, socket, % 6 -in. 
WRENCH, socket, s / 8 -in. 
WRENCH, socket, 3 / 4 -in. 
WRENCH, socket, i% 6 -in. 
WRENCH, socket-head, set 
screw, %6-in. 
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Figure 40 — Fan Shroud Mountings 



c. Procedure. 

(1) Remove Fan Shrouds. 

WRENCH, open-end, % 6 -in. WRENCH, socket, % 6 -in. 

WRENCH, open-end, % 6 -in. WRENCH, socket, 3 A- in. 

Remove 7 screws from engine compartment rear doors and open 
doors. Disconnect exhaust outlet pipes. Remove 2 self-tapping screws 
from square seal around carburetor air inlet pipe and slide seal toward 
rear (fig. 40). Remove 9 screws holding fan shrouds and remove shrouds. 
NOTE: Left-hand shroi^d can be removed without removing right-hand 
shroud by taking out 5 of 9 screws, but right-hand shroud cannot be 
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Figure 41 — Removing Fan 

removed without removing left-hand shroud. It is not necessary to 
remove oil can bracket from left-hand shroud or triangular plate from 
either shroud. 

(2) Remove Cover Plate. 

JACK (2) WRENCH, socket, % 6 -in. 

WRENCH, socket, %-in. 

Remove 27 screws and lock washers and one nut (M5 vehicles) or 
28 screws and lock washers (M8 vehicles), and remove cover plate from 
bottom of hull beneath transmissions. NOTE: Cover plate weighs over 
80 pounds, and must be supported on jacks during removal. 

(3) Drain Cooling System. 

WRENCH, open-end, %-in. 

Drain cooling system by taking off radiator cap and removing water 
drain plug from bottom of transmission (fig. 24). 

(4) Remove Fan, Fan Belt, and Fan Bracket. 

WRENCH, socket, i% 6 -in. 

Remove 2 nuts and washers from fan bracket mounting studs and 
remove fan, fan belt, and fan brackets (fig. 41). 
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